Abstract. The data of the sixth population census showed that Chongqing city has already entered the old society. The population age structure showed that the proportion of children continued to decline, the proportion of elderly and the proportion of working-age population kept rising. This article introduces the Cobb-Douglas production function model and internalizes the total dependency ratio, children dependency ratio and old dependency ratio into the labor input factors to expand the model furtherly and analyze the influence of the change of the population age structure on economic growth. The analysis finds that the contribution of the effective supply of labor force to economic growth is very large, and the impact of dependency ratio on economic growth through labor supply is also significant and suggestions can be put forward based on this.
Introduction
After Chongqing was under direct governed in 1997, the economic development is rapid. Many factors affect economic growth, population age structure is undoubtedly one of the most important factors. Demographic dividend on the role of economic growth can not be ignored, and the contribution of population age structure on economic growth was measured by Mingzhu Qi and other experts [1, 2] . With the arrival of the aging population, the favorable conditions for economic growth of the age structure is weakening.Fang Cai proposed to make full use of the second demographic dividend to achieve sustained economic growth. But the demographic dividend is not a "free lunch". With the demographic dividend, it is followed by population debt [3] . In addition, the age structure of the population will influence the development of economy through affecting the social savings and consumption. The promotion of the population age structure's advantage to the savings in our country has basically been recognized by scholars [4, 5] . The increase in the proportion of the working-age population and the reduction in the dependency ratio will help the productive population to dedicate more income to savings [6] . Most scholars' studies have demonstrated the correlation between age structure and consumption [7, 8] . This article introduces the Cobb-Douglas model and internalizes the gross dependency ratio, elderly dependency ratio and children dependency ratio into the labor input factors to expand the model furtherly and analyze the influence of the change of the population age structure on economic growth.
The Basic Situation of Population Age Structure Changes in Chongqing

The situation of population age structure changes
The 0 to 14 years old group is usually divided into children's population; the 15 to 64 years old group is divided into working-age population; 65 years old and above are affirmed as the aging population by international standards. This paper will quote this standard.With the transformation of population reproduction types, population age structure also has changed dramatically in Chongqing (see Table 1 ). Data analysis found that population age structure is aging (see Fig.1 ). According to the classification standard of the United Nations for population age structure types, Chongqing has already entered the old society. Elderly population as a proportion of population reached 8.18% in 1997; the aging degree in population age structure are deepen into the 21st century, children's population as a share of the population, which decreased 6 
Variation of the dependency ratio
The influence of dependency ratio on the economy can't be ignored, the Fig.2 clearly reflects the change of dependency ratio in Chongqing. Gross dependency ratio shows a trend of undulated decline, children dependency ratio is declining, and the old dependency ratio is rising. This paper references the judgment standard of Youhua CHEN to measure the condition of demographic dividend in Chongqing [9] . The variation of dependency ratio shows that the Chongqing's population age structure is in the stage of the demographic dividend. There is no doubt that the advantage of population age structure plays an extremely important role in economic development of Chongqing. 0  1  2  0  0  2  2  0  0  3  2  0  0  4  2  0  0  5  2  0  0  6  2  0  0  7  2  0  0  8  2  0  0  9  2  0  1  0  2  0  1  1  2  0  1  2  2  0  1  3  2  0  1 Figure 2 . Variation of the dependency ratio in Chongqing.
Data sources: According to the data of the tab.1
A Mechanism Analysis of Population Age Structure Change on Economy
The influence of population age structure change on savings and consumption
The change of age structure will affect the residents' consumption level and consumption structure which is different at diverse ages. According to the F. Modigliani's life-cycle theory, total revenue in life can be expected, and people build up assets in their working years in order to maintain a certain standard of living after retirement. In theory, children which rely on borrowing income of labourers to spend, belong to the pure consumer. The working-age population is net savings group, and savings rates continue to rise with age. In addition, the consumption of the elderly is their savings of working years, so saving rates will continue to decline as the growth of age. When the working-age population is on the rise as a share of the population, social savings will increase, which is conducive to economic growth.
The impact of population age structure change on labor supply
This variation of age structure will inevitably cause the change of the total volume of workforce supply, the proportional rose of labor-age population will decrease social dependency burden and provided rich labor resources for economic growth. The woman will be more involved in the labor market because of the continuing fall in birth rates. Therefore, increasing in the total workforce and growing participation in labor markets will promote the development of economy. However, an aging population caused by the population age structure changes will bring to bigger, longer and more complex effect on economic growth compare with population size [10] . An aging population will reduce the effective supply of labor, increase the social dependency burden and hinder the development of the economy. In addition to the influence of labor supply and rate of participation of labor market, age structure will affect the accumulation of human capital and labour productivity.
The Empirical Analysis of Impact of Population Age Structure Changes on Economic Growth
Model establishment
This paper uses the Cobb-Douglas production function model to analyze the impact of the population age structure on economic growth in Chongqing from 1997 to 2014. The data used in this paper are derived from the Chongqing Statistical Yearbook in 2015 and the China Statistical Yearbook in 1997, 1998 and 1999. They are obtained through direct acquisition or calculation.
The basic form of the Cobb-Douglas is Y = AL α K β µ, where Y is the total output of the economy; L is the labor input; K is the capital input; A is the total factor productivity parameter; α is the output elasticity coefficient of labor input; β is the output elasticity coefficient of capital input; µ is the random interference term. Firstly, calculating the natural logarithm of both sides of the function obtains the following formula: lnY 1 =lnA+αlnL+βlnK +µ 1
Besides the factors of capital and labor input to economic growth, the dependency ratio of population will also have an impact on economic growth. Therefore, this paper will extend the Cobb-Douglas production function and introduce the relevant factors of population dependency ratio to analyze children dependency ratio, old dependency ratio and gross dependency ratio on economic growth. The model is adjusted to the following form: lnY 2 =lnA+αlnL+βlnK+θlngf+µ 2 (2)
lnY 4 =lnA+αln(Lexp(-of))+βlnK+µ４ (4) lnY 5 =lnA+αln(Lexp(-gf))+βlnK+µ５ (5) In this model, the total output of the economy Y is expressed by the GDP of Chongqing; the labor input L is the employed number; the capital investment K is the total investment in fixed assets of the whole society. θ is the parameter of dependency ratio. Then cf, of, gf, respectively presents the children dependency ratio, the old dependency ratio, the gross dependency ratio. µ 1 -µ 5 are the random interference items.
Model estimation and conclusion analysis
Using data from table1 and 2, according to the needs of model analysis, the relevant data is recalculated. We act OLS regression analysis of models (1) - (5) by using EViews7.2 software, and the model estimation and test results shown in Table 3 are obtained. According to the model test data, R 2 is close to 1, so the goodness of fit of each model is high. According to the P value in the table, the other variables in the model are higher except the total dependency ratio in model 2. Through the F statistic data, it can also be seen that the overall linear relationship of each model is significant. In addition, according to DW values, by checking the DW distribution table, the critical values d l and d u are gotten, and model 5 has no sequence correlation. Through the D. W test, model 1-4 is uncertain.
From the model 1, it can be seen that the labor input-output elasticity coefficient is 1.233, and the elastic coefficient of capital input and output is 0.673. Without considering other factors, every 1% increase in labor input will bring economic growth by 1.233 percentage points, which shows the contribution of the labor force in economic growth is very large. An increase of 1% in capital investment will result in an economic growth of 0.673 percentage points. According to model 2, the dependency ratio is -0.827, and the dependency ratio is negatively correlated with economic growth. The increasing of the dependency ratio for every 1 percentage point will make economic growth rate reduce 0.827 percentage points. From this we can see that the lower the labor burden ratio, the more conducive to economic growth.In the models (3)-(5), the child dependency ratio, the old dependency ratio and the total dependency ratio are endogenous to the labor force. The elasticity coefficients of labor input-output are 0.063, 0.087, and 0.044. The data clearly show the children's dependency ratio. The impact of the dependency ratio on the economy is obvious through labor force supply. The impact of the dependency ratio on the economy is less than that of the old-age dependency ratio and the child-rearing ratio on the economic growth. As the population growth rate of the elderly population is too fast, the negative effect of raising the old-age dependency ratio on the economy is greater than that of the child-dependency ratio on the economic development. Therefore, the child-support ratio is slightly smaller than the economic growth. 
Conclusions and Suggestions
According to data analysis, we may draw a conclusion that, firstly, Chongqing has already entered the old society. The proportion of the working-age population has steadily increased; the proportion of the elderly population continues to rise; the proportion of children continues to decrease. Secondly, the effective supply of labor contributes to economic growth; population dependency ratio is negatively related to economic growth, and the increase of population dependency ratio will hinder economic growth. Basing on the above research conclusion, the corresponding counter-measures and suggestions are given.
The delay of retirement age, and the development of old talent resources
The old have adequate knowledge reserves, and a wealth of work experience and high technical skills. Relying on their skills, experience and wisdom to serve the social and economic development; will create more social wealth [11] . If they retire according to the legal age, and be out of social-economic activities, which is bound to be a major loss. In addition, the delay in retirement age, and letting the elderly continue to work, will increase the supply of labor, so social burden will be reduced, which is conducive to economic growth. Therefore, Chongqing should gradually extend the working age, and develop suitable for the elderly re-employment market. And the "silver industry" should be vigorously developed to release the elderly spending power. At the same time, we should create a large number of new jobs. We make full use of old talent resources to transform increasingly large of the aging population into the impetus to economic growth.
Increasing investment in education, improving the quality of workers
Economic growth's dependence on the number of workers must transform to the quality. First of all, the government should increase investment in education, rationally allocate educational resources, develop rural education, reduce the difference between urban and rural education, accumulate the good human capital, for economic development to provide personnel support.In addition,the government should strengthen the emphasis on vocational education. On the one hand, we can enhance the quality of the population of Chongqing. On the other hand, we can meet the needs of Chongqing City Industrial Development for industrial development to provide technical personnel support and promote the upgrading of industry standards.
Encouraging fertility, improving fertility willingness
The proportion of children in the population continued to decline, this situation will lead to a significant reduction in the size of the working-age population in the future. However, due to imperfect policies and female job stress, many women of childbearing age are reluctant or unwilling to give birth to children, and the phenomenon of "minority children" can not be improved in a comprehensive way. Therefore, the government should introduce policies and laws and regulations to strengthen propaganda and guidance and widely disseminate population science knowledge [12] . The government encourages childbearing, reducing the worries of women of child-bearing age, raising the will to give birth, and increasing the birth rate.
